Rationale, aims, and objectives: This study examines the degree to which a "Hawthorne effect" alters outpatient-visit content.
whereas medical record review tends to under represent health behaviour counselling. 4 Administrative data may be biased towards services that are important for billing. 5 While direct observation should overcome many of these biases, its use is limited in part by concern about the Hawthorne effect. The Hawthorne effect was first described in industrial experiments 6 and represents the concern that participants may knowingly or unknowingly alter their behaviour as a result of being observed. Despite significant controversy regarding the validity of the interpretations of the study findings by the investigators, 7, 8 the concern that direct observation as a data collection method can affect the very thing that one is trying to measure is common.
Despite the common use of the term and the reasonableness of the concern, surprisingly few rigorous studies have been conducted to evaluate the impact of a Hawthorne effect. [9] [10] [11] [12] [13] [14] Some prior research suggests that observation may not result in significant changes in behaviour. 8, [15] [16] [17] [18] A systematic review of 19 studies assessing a
Hawthorne effect found mixed results by study type. 19 The clinical trials and the quasi-experimental studies included in this review showed no effect; 4 observational studies showed a positive overall effect, but the reviewers noted substantial potential for observer bias. Overall, the studies included for evaluation were highly heterogeneous making the data difficult to interpret. 19 Most previous studies of the Hawthorne effect on health care visits compare different modes of measuring the content of visits but do not specifically examine the effect of observation. 2, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] The few relevant empirical studies are limited by small samples of patients or physicians, 17, 18 comparison only of an observation period vs a nonobservation period 7, 33 and the examination of a single characteristic or the use of a single measure of observer effect. 33, 34 Therefore, we took advantage of the unique opportunity to evaluate the Hawthorne effect in a large, multimethod direct observation study of outpatient service delivery. The study design not only attempted to minimize any Hawthorne effect but also assessed the possible effect of the observer by (1) report of all participants (patient, physician, and observer) of the degree to which the observer's presence changed physician or patient behaviour; (2) comparing the observed visit vs a prior visit across key variables assessed from the medical record; and (3) comparing time use during the first day of observation vs a second day of observation. This study also aims to identify if subgroups of patients were more likely to be affected by observation.
2 | METHODS
| Study design and data collection
The Direct Observation of Primary Care Study 3,4 was a multimethod cross-sectional observation study designed to examine the content and context of outpatient visits to family physicians in Northeast Ohio, with a particular emphasis on clinical preventive service delivery.
Participating physicians were observed by a trained research nurse while providing outpatient care on 2 separate days. The data collection days were separated by approximately 4 months.
A nurse researcher completed a direct observation checklist of visit characteristics. After the observed encounter, patients were asked to complete a patient exit questionnaire. Subsequently, medical records of the observed patients were abstracted to assess patient characteristics and services delivered during the observed visit. For a random sample of 5% of patients for each physician, the medical record also was reviewed for the visit prior to the observed visit. Following the conclusion of the 2 observation days, physicians completed a questionnaire and the nurse researcher completed a checklist of practice characteristics. The study protocol was approved by the University Hospitals of Cleveland Institutional Review Board.
| Design features to minimize the potential for a Hawthorne effect
Several study design features were implemented to minimize any Hawthorne effect. First, no specific hypotheses were shared with participants. Participants were told that this was a study of the content of outpatient visits to family physicians. Second, consecutive outpatient visits were observed to minimize deviations from usual routine.
Third, the observation was conducted by nurses, whose presence is common in outpatient encounters. Fourth, the research nurses observed from the least obtrusive corner of the room and attempted to behave as a "fly on the wall." Patients and physicians were also instructed to ignore the nurse observer. and counselling (24 services such as discussion or advice about diet, contraception, and tobacco cessation).
Time use during the visit was measured using the Davis Observation Code (DOC), 37 which classifies time spent during each 15-second interval into 20 different behavioural categories relevant to delivering primary health care. Behavioural categories include history taking, physical exam, and health education, for example.
Medical record
The effect of the observer on what was documented regarding the visit was assessed by comparing the medical record notes for the observed visit and the visit just prior to the observed visit. The following items were assessed: whether a drug was prescribed, whether a referral was made, the number of problems addressed, and the number of preventive services delivered. The Evaluation and Management Current Procedure Terminology code as well as the extent of history taking and the thoroughness of the physical exam 38 were also assessed based on the documentation in the medical record.
| Other covariates
Other patient, visit, physician, and practice factors were assessed through direct observation, chart review, or questionnaire. Patient gender, visit type (acute, chronic, well care, etc), and presence of a family member were measured using direct observation. Patient age, whether they were a new or established patient, the number of chronic illnesses, the number of medications, the number of years the patient has been with the physician and the number of visits to the practice within the previous year were assessed by medical record review.
Patient race was measured by questionnaire for the 75% of patients that returned a questionnaire and by direct observation for others (κ = .90 for direct observation and patient report). 39 Patient health status was measured by a 5-item index (α = .81) 40 modified from the Medical Outcomes Study (MOS) 6-item General Health Survey. 41 Patients' educational level was ascertained by patient questionnaire.
The physician questionnaire assessed age, sex, years in current practice, residency training, and practice ownership. The number of patients seen by the physician on the observation day (total including those who chose not to participate), the practice type (solo or group), and the practice location (urban, suburban, and rural) were assessed by the nurse researcher using a practice characteristic checklist at the conclusion of the observation day.
| Analyses
First, for a 5% random subsample of visits, visit characteristics documented in the medical record were compared for the observed vs the previous visit, using paired t-tests for continuous and ordinal variables, Wilcoxon's matched-pairs signed ranks test for categorical variables and McNemar's test for dichotomous variables.
Next, differences in time use during visits for the first day of observation vs the second day of observation for each physician were assessed using a series of generalized linear models with each DOC time use category as an outcome variable and day of observation as the independent variable. The generalized linear models were used to account for the clustered design effect (ie, patients clustered with in physician practices). Subsequent analyses also controlled for patient and visits characteristics that differed between the 2 observation days.
Further, given that the DOC consisted of 20 behavioural categories, the analyses were limited to those that occurred in the majority of visits (>50%) and the Benjamini-Hochberg procedure was used to adjust for multiple testing. 42 The proportional reduction in variance (PRV) statistic is reported as an indicator of effect size for these multilevel generalized linear models. 43 The degree to which the presence of an observer affected behaviours during the visit also was reported as frequencies from three perspectives: the patient, the physician, and the observing nurse.
Patient characteristics associated with any patient reported effect of the observer (not at all vs all other responses) were assessed using multilevel logistic regression. Patient characteristics in the model included age, sex, race, education level, reason for visit, other family member present, number of chronic illnesses, and health status. As a final step, physician report of effect was included as a variable in the model to assess the degree to which the physician report of effect was associated with patient report. Significant change in model deviance (tested using Chi Square and p < .05) from the null model to the full predictor model was used as an indicator of model fit.
| RESULTS
The 138 participating physicians in 84 practices were similar to a nationally representative sample in age, percent in rural locations, and number of patients seen per week, 3, 44 but were slightly more likely to be female and residency trained. 3 Among 4994 patients presenting for care, 4454 (89%) consented to participate, and 3062 (69%) completed the questionnaire item assessing the effect of observer on their behaviour. Patient questionnaire responders were older, more likely to be female, White, married, have a greater number of chronic illnesses, and a longer relationship with the practice (all P < .01).
The comparison of the visit characteristics documented in the medical record for the observed visit versus the previous visit for the 5% random sample per physician (n = 242) is presented in Table 1 .
None of the 8 visit characteristics significantly differed indicating that there was no effect of the presence of the observer on the documentation of drugs prescribed, referral, number of problems addressed, or the number of preventive services delivered. Likewise, there was no effect on the documentation regarding the extent of history taking and the thoroughness of the physical exam, as documented in the medical record. Table 2 shows the mean duration of time for the visit and for the behavioural categories assessed using the DOC for day 1 and day 2 of observation. The means are adjusted for patient and visit characteristics that differed between the 2 observation days (P < .1) as well as for the clustered design effect. Overall, the duration of the visit was 10% longer on average for the first day of observation compared to the second day. Four specific behavioural categories were significantly longer on the first day of observation compared to the second day: history taking, planning treatment, structuring interaction, and physical examination.
The actual magnitude of difference in time is small for all categories except history taking which differed by about 30 seconds on average.
The report of the effect of observation by patients, physicians, and the nurse observers is shown in Table 3 . A total of 3062 (69%) patients completed the questionnaire item assessing the effect of observer on their behaviour. Seventy-four percent of patients reported being not at all affected by the presence of the observer. Among the 138 physicians in the study, 128 completed the questionnaire and provided data regarding the effect of the nurse observer on interaction with patients.
None of the physicians reported that the nurse observer affected their interactions with patients a lot; 54.7% reported that they were not at all affected. Interestingly, the observing nurse was the least likely to report having a significant effect on the encounter. The nurse research report was completed on 137 of the 138 participating physicians, for only 16.7% of physicians did the nurse report any effect of her presence on physician behaviour.
To identify characteristics associated with patient report of any effect of the observer on the visit, 12 patient and visit characteristics were examined. Table 4 presents the multivariable association of each characteristic with patient report of any effect of observation (ie, not at all vs all other responses). Most of the patient characteristics examined
were not associated with a patient report of any effect of the observer on the interaction with the physician. However, poorer health status, being non-White and having a lower education level were associated More than one behaviour could be recorded per interval. Analyses were adjusted for patient age, sex, race, reason for visit, other family members present, number of medications, number of chronic illnesses, number of years as a patient of the physician, and number of visits to the practice within the past year. Analyses were also adjusted for clustered design effects. The degrees of freedom for these multilevel models were (137 for level 2 and 4171 for level 1). PRV is the proportional reduction in variance statistic and represents the proportion of reduction in variance from the model including the predictor variables compared to the null model. Counselling ( with an increased odds of reporting an effect of the observer on the visit. For example, each one point improvement in health status was associated with a 0.84 decreased odds of the patient reporting an effect of the observer on the visit. This multivariable model was also evaluated including physician report of any effect of the observer.
The association of physician report with patient report of any effect of the observer is not statistically significant (odds ratio = 1.01
[0.845, 1.21]), and inclusion of this variable in the model does not alter the observed associations reported in Table 4 (data not shown).
| DISCUSSION
Our direct observation study was designed to minimize the potential for a Hawthorne effect. In this setting, little or no effect of observation by a research nurse during the outpatient visit was reported by most Three patient characteristics were found to be associated with patient-reported effect: health status, patient race, and educational level. The finding that sicker individuals more often reported an effect is consistent with other studies that have found poorer health status to be associated with greater patient discomfort during encounters. 8, 15, 16, 45 The association of race with the Hawthorne effect is consistent with previous literature showing that African Americans (the most common minority group in our sample) have higher levels of mistrust of medical research. [46] [47] [48] [49] [50] [51] Mistrust may also explain why individuals with lower-education levels were more likely to report being affected. A study by Fiscella et al 49 demonstrated that lower education was associated with increased scepticism towards health care providers, 49 perhaps also attributable to prior exploitation in medical research. 48, 52 An additional explanation for these 3 groups of individuals reporting being affected is that they may have perceived the observer to be very different from themselves, that is, being healthy, predominantly White, and educated. 53 Matching observers to the predominate characteristics of the study population may diminish the perceived effect of the observer.
The rate at which physicians reported being unaffected in our study is similar to the 71% rate reported by Ram et al 54 There are several limitations that need to be considered in terms of the present analyses. First, except for the sample of visits for which the prior visit served as a comparison, there was no control group. Because of voluntary participation and missing data, it is possible that the study selected patients and physicians less likely to be affected by observation. Patients who completed the survey question about the influence of an observer were different on several characteristics compared to the nonresponders. Our analyses included covariables to adjust for these differences. Finally, these data apply only to studies that take strong precautions to try to minimize the potential for a Hawthorne effect, such as avoiding sharing specific hypotheses and observing consecutive visits from unobtrusive vantage points.
To our knowledge, this is the first study to thoroughly examine the Hawthorne effect in medical outpatient visits using multiple measures and methods. It helps to inform whether, when, and for whom direct observation during research protocols affects behaviour under study and other outcomes. 19 The findings of this study indicate that with
proper attention paid to minimizing the Hawthorne effect, direct observation can be used to gather valuable data that cannot be collected accurately in other ways. This finding is consistent with a small number of studies in other settings that suggest that the Hawthorne effect may be more of a pragmatic concern 8, 15, 16 in ell-designed studies.
Future studies using direct observation may want to account for a potential acclimation period by examining carefully the initial observed encounters and potentially even excluding the first several encounters for each physician. Studies that target "vulnerable" individuals such as sick, minority, and lower-educated individuals need to pay particular attention to the potential effects of observers and may want to consider alternative methods. If direct observation is still the method of choice, efforts should be made to strengthen trust of research personnel by ensuring privacy and confidentiality.
